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(57) ABSTRACT 

A video pioocssing system includes a video output driver 
stage which is capable of automatically sclf-rcgulating the 
peak beam current output provided to a display. The system 
includes a video output driver stage with a video signal input 
and a video signal output for providing an amplified video 
signal The video output driver stage comprises means for 
amplifying the video signal input to form the video signal 
output and conveying the amplified video signal output to 
the image reproducing display device. The system further 
comprising a sensing output for providing thereat a sensed 
signal representative of current conducted by said image 
reproducing display device. The system also includes a 
sensing and control means for sensing the sensed signal and 
for providing a feedback signal to an input component of the 
video output driver sUgc for limiting the current conducted 
by said image reproducing display device to a prcdctcrmmcd 
value. 
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VIDEO OUTPUT STAGE WITH SELF- between the iapul signal and Ihe light output of a picture 

REGULATING BEAM CURRENT LIMITiNG tube. The apparatus comprises buffer amplifier 70 coupled to 

cathode Kl via resistor 79, which senses the cathode current. 

This invention relates to a video processing system Bufifcr amplifier 70 is coupled to linear amplifier 60 via 

including a video output amplifier for providing video drive 5 network 80. The feedback signal provided by network 80 

signals to an image display device such as a kinescope. In provides gamma correction as shown in FIG. 1. However, 

particular, this invention concerns a video output driver the apparatus does not provide a peak beam limiting feature 

amplifier which can automatically self-regulate the peak which limits the output to the cathode to a predetermined 

beam current output provided to a display. level when the cathode current exceeds a predetermined 

In a typical video processing system, video output ampli- lO peak cathode current level, 

fieis are used to provide amplified video signals to intensity U.S. Pat. No. 4.599,642 discloses a video signal proces- 

control electrodes (e.g.. cathodes) of a display device (c.g., sor that selectively couples a beam current control signal lo 

kinescope). The amplified video signals are provided in the . a luminance processor and a chrominance processor during 

form of, for example, R. G, and B beam currenLs to the while level drive control intervals and black level bias 

respective cathode of an image display device. 15 control intervals. The processor includes a beam limilcr 

It is desirable lo be able to limit the beam current control circuit that receives a summed signal representative 

provided lo the display al a prcdclermined level. One reason of a combination of cathode currents and provides a control 

is that if an excessive output beam current is developed in signal to the luminance and chrominance processors. Hctc, 

response lo a large amplitude video signal representative of the apparatus uses a combined cathode current signal lo 

highly saturated color image information or peak white 20 generate the control signal and provides the control signal lo 

image information al the input of the video amplifiers, the various processors, rather than to a particular drive amplifier 

output iransistors of the amplifiers may saturate in response associated with a selected cathode, 

thereof. The present inventor recognizes that, however, it is 

A saturated output amplifier can produce an objection- important to monitor and conU^ol not only the average beam 
able white or colored image smear following a displayed 25 current bul also the peak beam current. Excessive average 
imageareaproducedby a large amplitude video drive signal, beam current and peak beam current can cause different 
For example, if a white image area is displayed and the problems mentioned above. An average beam current limiter 
biasing of the red video output transistor is such that the red is needed particularly to protect the high voltage supply 
oulpul transistor saturates, a red color smear following the system from excessive power drain, and the display from 
white image is likely to be produced as a result of the red 30 excessive power dissipation. Excessive average beam cur- 
video output transistor exhibiting a saturated conductive rent may also result in shadow mask beam location error, 
state together with the slow "cccovery time" of the red therefore causing color error, in direct view tubes with a 
output transistor due to transistor charge storage effects. shadow mask. 

In addition to causing a receiver to produce a degraded Apeak beam current limiter, on the other hand, is needed 

image, excessive beam current may also cause degradation 35 lo prevent excessive instantaneous beam current that may 

of the performance of the receiver's deflection system, cause excessive aging of the phosphor screen and poor spot 

electron beam spot dcfocusing and picture blooming. Such size. Poor or large spot size is equivalent to poor focus and 

a high beam curreni may also exceed the safe operating loss of resolution. 

capability of ihc kincsa>pc, possibly causing damage to the Furthermore, it is desirable to have both types of beam 

kinescope and as.snciatcd circuit components. 40 current limilers in the same video processing system because 

On Ihe other Hand, it is desirable to be able to provide the the relationship between peak and average level of a video 

maximum currcnl allowable lo the kinescope so that the signal cannot be predicted. For example, white characters in 

picture produced by the display can be as bright and have as a black background can result in very high instantaneous 

much contrast as possible. ITiis is particularly desirable in a peak beam current, yet low average beam current, if a 

projection-type display where the pictures on the projection 45 television set is a high performance scl, with significant 

display tend to be dimmer than those on a direct view tube. drive capability or gain. 

Various beam current limiting systems arc known. One In accordance with the present invention, a video signal 
common approach lo limiting beam current to a CRT is processing system including an image reproducing device 
shown in FIG. 1. This approach involves monitoring Ihc for displaying video information in response to a video 
average beam current at the high voltage supply of a CRT 50 signal applied thereto is provided. The processing system 
101 and providing a control signal representative of the includes an apparatus comprising a video output driver stage 
magnitude of the average beam current, llie average beam with a video signal input and a video signal output for 
current is derived from a filtering capacitor CI. If Ihe providing an amplified video signal. The apparatus Is char- 
average beam current exceeds a predetermined threshold, acleri/ed in thai the video output driver stage comprises 
then the parameters of the contrast and brightness adjust- 55 means for amplifying the input video signal and coupling 
ment stages 104A and 104B in the video processing circuit said output signal to the image reproducing device. 'I1ic 
104 arc changed in accordance lo the control signal. By output driver also includes a sensing output for providing 
reducing the contrast and brightness of the video signal at thcrcat a sensed signal representative of current conducted 
the input of the video driver sUge. the beam current at the by the image reproducing display device. The video driver 
output of the video driver amplifier (20\ 22*, 24') is also 60 stage further comprises measurement and control means for 
reduced. The beam current is therefore controlled via the sensing the sensed signal and for providing a feedback 
contrast and brightness processing stages of the video pro- signal to an input component of said video output driver 
ccssing system, long before the video signal reaches the stage for limiting the peak beam current conducted by said 
video driver stage. image reproducing display device to a predetermined value. 

liP 0 680 226 A2 discloses a kinescope driver apparatus 65 In the drawings: 

having a gamma correction feature. Gamma correction is FIO. 1 shows a block diagram of a known approach to 

desirable to compcn.sate for the non-linear rclation.ship limit excessive average beam current; 
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FIG. 2 shows a block diagram of ao exemplary embodi- Blue driver 20 comprises an input component. QlOl, 

ment of a video processing system utilizing the present which is a common emitter amplifier transistor arranged in 

invention* * cascode driver amplifier configuration with an output 

FIG 3 shows a video processing system including cxcm- common base amplifier transistor Q102. Input blue (b) color 

plary circuit components of the output video driver accord- 5 signal is coupled to the base input electrode of the u-ansistor 

ing to the present invenUon; QIW' Abias of approximately 10 volts is applied to the base 

FIG. 4 shows another exemplary embodiment of a video of u-ansistor Q102. 

processing system utilizing the present invention; The output signal at the collector of Q102 serves as the 

no. 5 is a graph showing a computer simulation of the input to a push-puU output suge comprismg a NPN iran- 

exemplary circuit shown in FIG. 4. 10 sistor Q106 and a PNP transistor Q107. Video output drive 

FIG 2 is an example of a block diagram of a video signal B is provided from both the emitter termmals of 

processing system according to the principles of the present transistors Q106 and Q107, and is coupled to the blue 

invention. The video processing system includes a typical cathode terminal of the kinescope 1 as described above to 

video proccsssing subsyslem 204 comprising luminance and provide drive current for the kinescope I. 

chromanance processing sections for processing an input is In addition, the base conductor of a beam current mca- 

video signal. The video processing system also employs a suring and controlling transistor O108 is coupled to the 

known average beam current limiting system including an collector terminal of Q107 through a base resistor R4. The 

average beam current sensing and feedback circuit 103 as collector of Q108 is connected to a bias voltage of approxi- 

describcd above, and as shown in FIG. 1. The video pro- matcly 10 V. The emitter of Q108 is fed back to the coUcctor 

cessing system further comprises video driver circuits 20, 20 of lower cascode transistor QlOl. 

22. and 24 for respective blue, green and red video signaU. A resistor R5 is connected to the collector terminal of the 

Each video driver circuit (e.g., 20) comprises an amplifier transistor Q107 to provide a sensed current to the AKB 

circuit 27 for amplifying the respective video signal, a processing system 30, as discussed previously in connection 

sensing circuit 28 for measuring the AKB and the peak beam with FIG. 2. 

current, and a control circuit 29 for comparing the peak 25 The components in the exemplary embodiment of the 

beam current to a predetermine threshold and for limiting present invention as shown in FIG. 3 have been chosen so 

the peak beam current to the threshold. The beam current that the maximum output beam current allowed is set at the 

sensed by the sensing circuit 28 is also provided to an AKB threshold of 6 ma (i.e.. IB-6 ma maximum). This exemplary 

processing system 30. value is selected based on a rating of the kinescope for this 

The AKB processing system 30 is a known system for 30 particular implementation, so as to prevent the various 

automatically cstabUshing the proper black image rcpresen- problems due to high peak beam current as discussed above. 

Ulivc current levels for each electron gun of a kinescope. As Other threshold values may be selected according to other 

a result of this operation, the reproduced picture is prevented implemenution requirements and the teaching of the present 

from being adversely aflfected by variations of kinescope invention as discussed below. 

bias from a desired level (e.g., due to aging and temperature 35 Once a maximum value is chosen, the value of the 

effects). An AKB system typically operates during image components in the circuit can be derived so the beam current 

retrace blanking intervals, at which time the kinescope will not exceed this selected value in accordance to the 

conducts a small black level representative blanking current. principles of the present invention. A known, empirical 

This current Is monitored by the AKB system 30 lo generate equation that is used to calculate beam current is shown 

a a)rrection voltage repre.senting the difference between the 40 below: 

sensed black current level and a desired black current lev^ „.2.o65x,o-6x(Va...orr.w;,-Vc..hodc)2.97 n» (E^uaUon i) 

The conection voltage is applied to video signal processing ^ ^ 

circuits 204 preceding the kinescope with a sense for reduc- Having chosen IB, Vcut-off and VGRID arc also chosen 

ing the difference. AKB systems are disclosed, for example, ^^jj^g particular CRT used. In the 

in U.S. Pat. Nos. 4.263,622. and 4,277,798. both Issued to 45 cxcmplaryembodimentofnG.2, Vcut-off is rated at 190 V 

Werner Hinn. (measured from cathode to grid), and VGl is biased at 28 V. 

The video driver output stage 20. as shown in FIG. 2 in j^^^ ^^jy unknown is Vcathode which can be solved 

block diagram form will now be described in detail, with Equation 1: 
exemplary circuit components shown in RG. 3. 

FIG. 3 shows a source of color image representative 50 Vcaihodc-68 v wheo /a « ai 6 ma. (from Equaiion l) 

video signals 10 providing low level color signals blue (b), r.u -j a ^.r. k.* 

green (g) and red (r), to r^pective b, g, and r color signal Poking at the operation of the circuit in HG. 2, it can be 

driver inplificr stages 20. 22 and 24 of similar ajnfigura- seen that 15 is a good approximation of the beam current IB 

tiCn. ITie Lrce of^color signals 10. for example, may be Current 5 ttows through resistor R5 and produces an output 

lliestnictureandoperationof blue(b)color signaldriver a feedback to the collector terminal of the input component, 

amplifier 20. as will be discussed, also applies to red and the lower cascode transistor QlOl. 

green signal driver stages 22 and 24. High level output color ^ ^\ ^cn iiom MG. 3 that when IB s a 

video signals R.G. B from drivers 20, 22. and 24 are coupled 60 the 6 ma threshold value, the magnitude VI at the input of 

via resp^tivc flasUver protection resistors Rl. R2 and R3 the dnver stage wiU be at abotit 3.54 volt. The value of VI 

of a color image reproducing kinescope 1. Xhc flash-over can be calculated by the following steps (assurnmg the 

protection rcsLMors protect the drive circuitry from the harm voltage drop across the base and emitter of a transistor is 0.7 
of a kinc arc occurring. A kinescope control grid 2 is biased 

by a high voltage source (not shown in I'lG. 3). in common 65 v4.4.08*(/5>c«5 ).4.o»*7SOk 6x10-3-8.58 V 
with resjKCt to each of the cathode electrodes and forms a 

plurality of kine.scope electron guns therewith. v5-V4-o.7-7.«8 v 
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VI- V5 

/2-(10-0.7-7.88)/lOO-14.2 ma 

/1-/2 ^ 

Vl*^lx20040.7-3.54 v 

Thus, when VI is below 3.54 V, the circuit will provide 
a beam current drive output which is non-clipped and is 
below the 6 ma threshold. That is, Q108 continuously lo 
monitors the potential at V4 which is in proportion to IB. 
Q108, however, will not conduct when VI is below 3.54 volt 
and IB is less than 6 ma. 

On the other hand, if the input signal VI reaches 3.54 V 
or above, Q108 starts to conduct. Tliis provides a feedback 35 
current 16 to the collector of QlOl. This feedback raises the 
voltage potential at V2. This increase in V2 acts to com- 
pensate for the tendency of increasing 12 due to the higher 
input signal VI. This effect forces 12 lo remain at 14.2 ma. 
Since 12 remains the same, ID will also be limited to the 20 
threshold of 6 ma, despite the increase in input signal VI. 

FIG. 4 shows another embodiment of the present inven- 
tion. This embodiment is similar to that shown in FIG, 3. 
The embodiment in FIG. 4 shows variations in component 
values to account for different bias vohages and ratings used 25 
in this embodiment. 

'Ihc operation of the embodiment shown in FIG. 4 is also 
similar to the above described operation of the embodiment 
in FIG. 3. Note that the sensing and control transistor Q208 
now has its emitter connected directly to the emitter of the 30 
upper cascodc transistor Q202. The output stage of the v idco 
driver 20 now consists of only emitter follower transistor 
Q203 in stead of a push-pull pair as shown in FIG. 3. 

As shown in FIG. 4, the emitter follower transistor 0203 
may be a PNP bipolar transistor. 35 

FIG. 5 shows the results of a computer simulation of the 
circuit depicted in FIG. 4. The graph shows that with the 
addition of the peak current sensing and limiting circuits 28 
and 29 in the output driver 20, the peak beam current is 
limited to approximately 6 ma as desired, even with increas- 40 
ing signal input. 

It is to be understood that the embodiments and variations 
shown and described herein are for illustrations only and 
that various modifications may be implemented by those 
skilled in the art without departing from the scope and spirit 45 
of the invention. 

What is claimed is: 

1. A video signal processing apparatus, comprising: 

a video signal input connected to a source of video signals 
for receiving a video input signal; so 

a video signal output connected to a selected cathode of 
an image reproducing device for providing an output 
signal, said selected cathode having a cathode current 
flowing therethrough in response lo said output signal; 

means, coupled between said video signal input and said 
video signal output, for amplifying said video input 
signal to form said output signal, said amplifying 
means including a driver amplifier; 

means, coupled to said selected cathode, for sensing said 
cathode current, said sensing means providing a first 
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signal representative of said cathode current flowing in 
said selected cathode; and 
means, directly coupled between said sensing means and 
said amplifying means, for providing a feedback signal 
lo said driver amplifier, said feedback signal being 
responsive to said first signal, said feedback signal 
limiting an output from said driver amplifier to an 
output level, thereby limiting said output signal to a 
predetermined level when said cathode current exceeds 
a cathode current level, said drive amplifier comprising 
a common emitter amplifier transistor coupled in a 
cascode driver amplifier configuration with an output 
common base amplifier transistor, said cascodc driver 
amplifier being coupled to an emitter follower 
amplifier, said emitter follower amplifier stage having 
an output coupled to said image reproducing device. 

2. The apparatus of claim 1, wherein said feedback 
providing means comprises a bipolar transistor. 

3. The apparatus of claim 2, wherein said bipolar transis- 
tor includes a base terminal coupled to said sensing means 
and an emitter terminal coupled to said amplifying means. 

4. The apparatu.s of claim 1, wherein said emitter follower 
amplifier comprises a PNP transistor. 

5. A video signal processing apparatus, comprising: 

a video signal input connected to a source of video signals 
for receiving a video input signal; 

a video signal output connected to a selected cathode of 
an image reproducing device for providing an output 
signal, said selected cathode having a cathode current 
flowing therethrough in response to said output signal; 

means, coupled between said video signal input and said 
video signal output, for amplifying said video input 
signal to form said output signal, said amplifying 
means including a driver amplifier; 

means, coupled to said selected cathode, for sensing said 
cathode current, said sensing means providing a first 
signal representative of said cathode current flowing in 
said selected cathode; and 

means, directly coupled between said sensing means and 
.said amplifying means, for providing a feedback signal 
lo said driver amplifier, said feedback signal being 
responsive only to said first signal, said feedback signal 
limiting an output from said driver amplifier to a 
predetermined level, thereby limiting said output signal 
to a predetermined level, when said cathode current 
exceeds a predetermined peak cathode current level, 
said drive amplifier comprising a common emitter 
amplifier transistor coupled in a cascode driver ampli- 
fier configuration with an output common base ampli- 
fier transistor, said cascode driver amplifier being 
coupled to a push-pull amplifier stage comprising an 
NPN transistor and a PNP transistor, said push-pull 
amplifier stage having an output coupled to said image 
reproducing device. 

6. 'llie apparatus of claim 5, wherein .said feedback 
providing means is coupled to a collector of said PNP 
transistor. 

7. ITic apparatus of claim 6, wherein said collector of said 
PNP transistor is coupled to an AKB processing unit. 
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